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LARGE SCALE METEOROLOGICAL INFLUENCE DURING
THE GEYSERS 1979 FIELD EXPERIMENT

Sumner Barr
Los AlaIIIosScientific Laboratory

Los Alamos, New Mexico

ABSTRACT

A series of meteorological field npasure-
IIWnLs conducted during July 1979 near Cobb
Mountain ir]Northern California revedls ~videllcc
of several sc~les of atmospheric circulation
ct.,lsistcnt with the climatic pattern of the
are(]. The scales ~r inflllence ~re reflected in
the structure of wind aIId tem~mrature in vcrti
c,)lly stratified lay~rs at. a given observation
Sitr!. Lar~ju sc~le synoptic qra(iient flow domin-
atu$ the wl:ld field ~hove ~ho:;t twice the height
of the tol)o!]rdphicriclg[?.13clm~ that thcm is J
mixt.llrcof cffucts with evidcr]cc (JF J tiiurrr,ll
s~(l!~r(?c~l~jnfl[lcnc[?,]nf~~ S(jbl<:y{?r of” ‘<,ll,kltl,lt ic

wirlds.

Tt’[’ Jllly obsrrvdt.ll)l)s duIIK)I15 L rd 1.(? t. 11(1L

W(:rIk I:ligr(]toryclrc111(ltior15irl t.tlul(lr(lrSClllI’
Syllr)pt.ic IIM?l(: Yolo(lic(llI){!tti’rnhllvr d si!]fliti-
c(lrlt.inflliuncu of] ttled,ly-t.()-~ltly!jrll[li(’rll.winds
IIrl(iIrnlst,!W ,lccoIIIlf,odfor ill Ill(]rlrlirlflwt,tv)r.-
[)lo(jic,ll I}ro(jr,lm irlclll(lifl[~f,rq,lc~’r.l’kll~rilm’r)t’;.

1. ‘i Yil[!l’ll( ‘fll li(!l?lllf ’f~y l)l’;(’ll’)(,jllrl

AltlI(’11111: I ;roI*limirltlry‘; II I. IJIIY (II tlII’ fiv~’ (’xlu’rir~’!lftll Ililll,t’; IIt fhI1

A’}f ’fll I if’1 ! Ilr’l)(lr.lllt ,tl /7flflfIt’I,r)tl (:t.(v’l V,IIlIIy,(’111ilot”rll,l ir,li((lt(t~, ,1 l),l~;i(.



similarity in the drainage wind structure from one night tu another, the

detailed an~.lysis of wind structure reflects significant differences. One

potential cause of the difference is the variation in free ?tream winds at

and above the ridge top due to an evolving synoptic ;c~le pre$sure pattern.

Although the mean patterfl of h,yn pressure over Lh~ eastern Pacific Ocean

and low pressure over thv southwestern U.S. persisted throug:)out the per-

iod, a series of weak migratory circulation systems accounted for ~ con-

tinually changing gradient wind over the experimental areir. This gradient

wir,d ~xert~?d a major influence on the observed winds in the inure exposed

areas of the ridge-valley comple;(.

The early part of tileexperimental period, JIIIY I{lth, l~th and 20th,

was doll:inatedtJY d por(.icular!y we?l developed therm,il low pressure ared

covering tile s(juthwestcrllU.S. Larqc scJle winds were light ancl tempcrJ-

tures were abnormally hi{lh. Du;in!l the experincnk night of July 20-21 J

cold front II:~yd through the ar[:a froll]the north and produced thurrder-

storms in the northern California co~st~l [Imullt(linq.A wcdK high I)ressllre

ridge Imvcd into the dr(?(~aft.cr thf? frunt ~)JSSd. Illlrin!] the exl)criment.

I)iqhl of JIIly ‘/-23 the rid~v we~k(~ncd le,lvingJ wc,lk cyclonic cirrlll(lt.iotl

in northern Cdlitorf)i(l at lower trol)osllheric ~lt.it,ldes. I’1.csslirl>

(]r~l(ii[pntswv,]kcnr!d f~/rLhl~r on J[ily i’4-;’!’. low levrl (I+v[?rqun(r[Ievclol)r(!

1’ crntrnl C,I1ifr)rr’i:l (Iurirl(] t.h(: night wil.h cof)vvr~](~nccinto thrcu WPIIk

1()’/~)russllrvccnt,(Ir\ in (MSL(!I”IIOr-(!~jr]n,N(’w Mvxicr), III](Iil] thr I)ilcifi(.

,IIM)I;I311(~milr!; of fqhor(’ from sotlt.h(:rnC,lli Iorni, l. l!I(I I’,l(:lfic low ~lr’ift-

ud (,nr;hf)r”utIn(lW,IS I)rx!s(!rlt, irlltl(~(i[I,yI;[’rIIIr’I$dtlllrinllt,h[!ni!lhl:()!’I)II1,Y

20-:’/. Ix(.(!l)l.for I.tlrfr[)nt,(lllI,IS’,41(11~~I ,lIIly;’(1-?1,II(Im’I~f t~I~’circ’l-

I,ll,ionI Ifllr{’t(l(~(;(:r’il)(~(l flllr-[~ WtII;Vir]f)r-[lllt; :1110111111 1,0 I)rolll(:(: (“loll (i’; ())”

W(’dt. h(’r” f!it’1ll.’; . Thu qr,lllil)fll.wiflll’;(II(! V, Ir-,y ill (I (.(~111 itlll,lll.y‘v~)lvirl(l

p(ltt,l’rfl 1111(’ t.o ,.11~1mi(lr,ll.or-yf(~(ll lll.I!’I irl I,tll’ I)r(’’)’;lilol’ f i[’111. lh~I,111itll(h’

II!VIII,IL whi!:!l(/f’lllli(’rlt.IIIJWIIXI’I.II; ,111(IIIfiuulloirlllII~IITI.111)11 11)(:111 t,(l 11~1-

~jr,lllhir- wirlfl II(I! 1 [~rIII; i’, :,h(’ (’ftl’(t.iv(’ ri(l~~(’ h(’i!lhl, wtl[’tl’ I,tll’ l,(~t’r.,lirl it;

1110’;1. l~xl)(l’; l’fl 1.1] Ihl (Ill li’t’ t I1)W, I ,,,% ‘;i~l[’ (’lf(’(”1.’; (~1 ,Il(l!(!rirl(lo I;IIll<II-(I-

1. ion, v(’r’1, i’-ll i ‘)1,1-11(11111 it;l’ f: f~lll I!lllll(’11 !111(1W,lvl”,will 1~[~Itlili,lf,,,l1~~



interactions at ridge level. ThtJ topography in the Anderson Cr?ek Valley

area reaches 975 to 1430 m MSL. The 850 mb level is represrnt,!tive of

these altitudes. Fcr purposes of interpretation of interactions of exter-

nal wind fields with locally generated draindge winds, a set of 850 mb

contour charts and streamlines is provided in Iigulcs 1 thr[ugh 8.

11. MESOSCALE INFLUENCE

Ih(! canflut?nce of low alti.ude air int~ a summer time thc;vnal low

pressure area in tlieGreat Basin represents a chciractcristic mnsoofi type

of circlllatlorrdepicted in Figure 9. This p?ttern i~ rl+stinc’.lys~asurral

but dots not vary diurn~lly. I{owcver, superposed sea Lreuze effects do

produce a diurnal pattern of winds close to ground level. Forhi?rg and

Set-lroeder ,19bL) (Ic)culllcrltthe pcneLraLiurl of m,’rinc air into the

Mifld!etown, Ldlifornia dred. “The m:~rinc dir is signitic,]ntly rrndified

durinq its ovcrl,ln(ltr~vcl through the coast,ll rm,lntainr. At Middlc~own,

higtl tcmpcriltllr(!~and low humidity ~r(?IIk3112ch,lr,lct.t!ristic cf continental

dir. Wind ho’logr~l]hsdcrlved fr~m 4!) summul’ [1,1~/sreflect a diurnal wind

p~tt~!rn with s:)l;Chw(+sL(!rlyflow pc~kin~l in mi(l-~ltcrnoon dnd ~ hricf per-

io(l r)f n[~rLhe,lsterly winds ,Iftur s(irlris(’Lhdt l’osl)[~r~~,ln(lSchromirr

sII(]f](!sL is duc to d I,lrl(l brr!c7,?..

Thu I)rol)rrt.ll)r,of i.tl(? q(?ll I)r(:(’z(l ;I(?ll[?rl(l :;ormh,ll r] rynol’t ic f~~,]t,uro’;.

l“o~l]l!r!] dr](l ‘;(;tlro(vl(’r 511(1(11’1,1. 1 11(11, Jdl(’rl 1,11(’ P(l(:if if: Ili(qh ~lth(’ssllr[’ 0?11 cx-

t,[!rl(ic on’;h:)r(! irltr) thf ’ I)dci f“ic ru)r’, hw(!tl. I.h(’ .,(’llhr(w’z(’ i~ slowly Ili!)virlll

,Irlfl ~tl,ll lI)w wi t,h ,1 W(!I I [1(’I i rld ‘il’tl l)r(~(~: ‘ Irof!t i hilt llll.lS rllll i~xt (~n(l :“tli.

ifll.lnd.\j71!II,1w(>llklroll(~h(Ikizt(;ov(Ir Ihl’COiI\llIl,Ir[’,1:1]11S(J,Il~r(1(~7(~ in

fl(!l~l)lir ,Irl(l IIF)VI!I;IIK)I’11rlll)i(tl:,’,In[lfllrlh(’r ir]l,lrl(l.!Iowl’v(’l’,III(”bollll(l,l(’,y

i’,UHIrIIll~)ortyIhIlirl(’(1 Ltlllrl t }1(* WIIr II:IIr, ‘;tl(ll I(IW (:(l’) I’.

Nt’l,()()r’()l()l;i(:,ll 1111,1’,~lt.l’111(’tll,’, Iikl(ll’ (1(1”;” to (ll-[JIIII(I il’vt’l (111(’11 P’f1(’clII

(:[)wl)in,ll, Irl 1)1 Iltl(!rlf)l:i(lrl,l fh,ll HkI,y 1:111:1111il.l)ll’ Ihl’il. ‘rlf~’l.llf.l’,lt il~f:. I r)l~~’ci-

,Illy ill ((} I; 1111,I( tI*r:,IIr I, !’HI,I’,lll-(lllllllllllII) 1111I.(ll.I!IIII!I) 1}11’ l,lril~’



scale pressure gradient should be collected above the ~acalized influence

of mountain- v~lley winds or obstacle flows. During the ,luly :979 Geysers

field program LF,SL oper~ted a dual- ‘.heodolite tracked pilot bdllocn wi ,4

profile system equipped with a portable temperature sonde. These masllr~-

ments extended to 2 to 2 km above local terrain. Figures 10 through 1:

represent tirw-he]ght cross sections of wind direction from tnc surface to

the upper extent of the soundinq~. The wind directions abeve twice th,,

ridge height generally aqree with the 850 mb streamlines derived trom the

NWS limited fine mesh analysis. The 830 mb level is the nearest standard

analysis level to the ridge ti)pfree stream wind and is located at abouL !

km above the base of the soundings.

Below about twice th~ ridge height the \/i,lds~npe~r to ~Je affected hy

10cal inf-ucnces. This low~t- layer h~s s~veral suhregiocs defined by

Chdrarteristics of the wind direction cross section. A shallow dtld gcnor-

ally persistent layer of west to northwest wind is identified with the

locally driven kat.abdtic wind. In the transition layer from 200 n]to 1 km

above ground th~ wind dirpc’.ion exhibits one or two excursions durinq the

course of tileni:ht from westerly through nl)rth!’rly. The I]rqcst mandc:r,

result in easterly winds Ior 1 to 2 hcl,rs Jt iItime. Above Lhc transition

layvr tho wind directions arc stca(i] dnd il!jrrc ~it.tl the synol)tic scale

strcaml incs.

rh(? tcmp(?rdt,llrc field irl I.Ill! 10W?5’ 1400 m i’, pr(!s(’llt.e(i in tium-lmight

cro~s ~cctlons (Fi!]s. 14-1/) th,tt rhow s(!v~r,]l consis!.,,nci(?s .ln(l som

m.jor (Iiffurrrlc[qs from n l]ht LO ni[]hi.. All tllr !iqur(?s show ttl(?[’t’v(>lop-

nwrlt of d s:l(lllow sL,I!)II:1,Iy(.,”(111(-?to Il(l[:f.llrfltll(f)IIlin(ld~ IJII.)UH(Il~v(Il

afl,~:rsum;(?t. ;iZorl(?01 w(~rm ,]it’I)(?r’;iI;t.c 1)(’t, w(k’rt ?0(1 m ,Irlri (JO(! III (ri(l~]v

t.u:’j until alIOIIf. 0:11111 I’!ll. W(’ (Id t d ,11’P :rl$llff”i(:iprlt I.(I (~stdl)lirjh ,1

ri(]:)rolj< r[?l,lt. iorlshill 1)111. [111’r(’ ,1~)11(’,]r’; 10 Ih’ ,1 c(]rlm’(:t.if)u IIi’tw(l(’r} ?,ho

mximlnl cool” irt(j ,11 (If 1. dII(l ,1 Ilrv-(li)wrl r,(lrl]i’ of (~(l”,l. ‘rly wirl(, ,. AI)(JIJVI lnt

t,ll(! t.(:llll)(:rilt~lr.(’? q(:IIL!I.,ll I y (l~~cr-i~,lt(’with (:l’’v(ll,if)~l,Irut l~xhil) it, “;I:I, I I I I)llt

01)’;(’I’V(II)II” o’i(. i I Id f.iorlr irl t il!:(’.

4



III. SUMYARY

A. the first level of detail, the sunmr large scale rmteorology of

tbe northern California coastal nnuntains is goverr:~sdby a nmnsoon type of

flow m%ween the Pacific high pr~ss’lre cell and a thermal low in the Great

Basin of the western U.S.. However, weak migratory circri~ation systems

produce day to day variations of w“ld direction above the level of loc~l

influence. Sea breeze ~nd local terrain d;minated winds art’superposed on

the iar.ving synoptic pattern and control the winds in tne lowest 1-2 km

above sea level.

A series of coundings that e~tcnd (ihove 2 km rlear the site of a

Luutldary layer meteorological cxper;umnt provides a link between the local

domnins Jf wind flow and the free Sti-ea[ll wind. During the JIIly 1979

Geysers field experiments the LASI. pile llall(on soun~iings with minisonde

~plql)pratllrr~fultiljed this interpretive link.

Foshurg, M. A. ,lnd?ckrordcr, M. J., “’4ar-.ncAir “’cnutr,ltionill‘Mt.ral

C~lilurrlia”, J. A;q)i. Mvt(or(:l.. !;,573-5:{!),l(!(J(J.
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Ilow 9UW

Fig, g Resultant sufiamstrmmlincs f[)r July (aflcr NAVAIR, lY6hj.
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